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Halt the invasion
Because of the huge number of genetic variations that occur 
within tumors, the identification of individual genes that serve 
as tumor suppressors has been complicated. Silva and col-
leagues employed high-resolution profiling of DNA copy 
number alterations to identify potential tumor suppressors, 
and then silenced these genes via short hairpin RNA in cells. 
From this analysis, alteration of Cyfip1, a member of the WAVE 
complex that functions in actin polymerization and mem-
brane pro trusion formation, was identified in human cancers. 
Loss of Cyfip1 correlated with tumor progression, specifically 
invasiveness, as well as with clinical outcome, in epithelial can-
cers. In addition, loss of Cyfip1 altered E-cadherin distribution 
and disrupted focal adhesion complexes; ultimately, this loss 
reduced epithelial cell–extracellular matrix adhesion. The loss 
of Cyfip1 appears to promote tumor invasion by disrupting 
tissue architecture; thus, this locus serves as a bona fide human 
invasion suppressor. (Cell 137:1047–61, 2009)
Topical defense
UV radiation, which is immunosuppressive with regard to its 
beneficial effects on inflammatory atopic diseases, clearly 
dampens the immune system in a specific manner because 
exposure fails to worsen bacterial infections. Gläser and col-
leagues investigated the specific effects of UV radiation on the 
innate immune response. In normal human keratinocytes, as 
well as in the skin of healthy volunteers, UV radiation induced 
expression of the antimicrobial peptides RNase7, psoriasin, 
human β-defensin 2 (hBD-2), and hBD-3 at both the mRNA 
and the protein levels. Thus, UV induces different classes of 
keratinocyte-derived antimicrobial peptides, which are an 
essential component of bacterial defense in the skin. These 
results support a model in which UV radiation fosters the 
innate immune response to minimize bacterial infection amid 
constant bombardment with pathogens, while simultaneously 
suppressing the adaptive immune response to minimize the 
autoimmune response to omnipresent allergens. (J Allergy Clin 
Immunol 123:1117–23, 2009)
Compare and contrast
Atopic dermatitis (AD) patients, although at risk of develop-
ing eczema vaccinatum following exposure to the smallpox 
vaccine, are most likely to develop eczema herpeticum (EH), 
which occurs upon cutaneous infection with herpes simplex 
virus (HSV). To characterize the phenotype and biomarkers 
associated with these infections, 901 subjects were recruit-
ed into three groups: AD with EH (ADEH+), AD without EH 
(ADEH–), and healthy controls. The ADEH+ subjects exhibited 
increased susceptibility to microbial infections of the skin and 
eye, such as Staphylococcus aureus and HSV-1, suggesting 
that a global defect in cutaneous immune responses to 
microbes may exist in these patients. In addition, the ADEH+ 
patients mounted greater IgE responses to most of the allergens 
tested and also had other atopic diseases, supporting epider-
mal barrier and innate immune defects as risk factors for EH. 
Overall, these characteristics may prove useful for identifying 
individuals with AD who are at risk for developing more severe 
infections upon exposure to vaccinia or variola virus. (J Allergy 
Clin Immunol 124:260–9, 2009)
The cutaneous dendritic cell enigma
Langerhans cells (LCs) were thought to be critical for initiating 
immunity in the skin; however, the precise function of these 
dendritic cells (DCs) is not clear because recent evidence has 
suggested that they do not function as antigen-presenting cells 
for antiviral responses or contact hypersensitivity reactions. 
Accordingly, Nagao and colleagues compared the function of 
LCs that express the cell adhesion molecule EPCAM and dermal 
DCs (dDCs) that express langerin. LCs and dDCs developed 
independently and exhibited distinct migration properties. In 
addition, these cell types were functionally distinct in response 
to gene gun immunization with β-galactosidase. The LCs were 
required for maximal IgG1 production and to shape the qual-
ity of the response, whereas dDCs were required for the opti-
mal production of IgG2a/c and IgG2b in the acute phase. 
Taken together, these data illuminate the complex functions 
of cell subpopulations previously believed to be a single cell 
type and suggest that skin DC subsets may be useful targets for 
shaping the humoral immune response during epicutaneous 
vaccination. (Proc Natl Acad Sci USA 106:3312–7, 2009)
From development to cancer
Mechanisms that control skin development and carcino-
genesis appear to be similar and involve overlapping signaling 
pathways such as Wnt, hedgehog, notch, and transforming 
growth factor-β. Bone morphogenetic protein (BMP) signaling 
is critical for cutaneous development and exhibits a potent 
antitumor activity postnatally. Sharov and colleagues 
demonstrated that overexpression of the BMP antagonist 
Noggin in mice caused epidermal hyperplasia, progressive hair 
loss, and development of trichofolliculoma-like tumors. Tumor 
initiation resulted from abnormally activated Wnt signaling, 
whereas tumor progression stemmed from abnormal Shh 
signaling in these K14-Noggin mice. Furthermore, because 
Wnt and Shh signaling pathways contribute to tumor develop-
ment in many other organs, these results may be particularly 
useful for understanding the pathobiology of cancers. Thus, 
signaling pathways involved in the control of skin morpho-
genesis are indeed critical for control of the development of 
skin cancers and may offer a pharmacological target for skin 
cancer management. (Am J Pathol 175:1303–14, 2009)
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